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(57)Abstract: 

PURPOSE: To manufacture a sliding material having a 
TiN film excellent in adhesion by coating a base material 
with a film constituted of specified ratios of Ti, Ni and N 
and in which TiN and metallic Ni are present. 
CONSTITUTION: In a vacuum chamber 5 under 
prescribed vacuum pressure, a potential to form a 
cathode is impressed on an alloy target constituted of 
titanium-nickel from a power source 4 to generate arc 
discharge between the cathode 1 and an anode 3 and to 
emit titanium ions and nickel ions from an alloy target. 
At this time, voltage is impressed on a substrate 2 from 
a bias power source 7. and the metallic ions emitted 
from the cathode 1 are collided on the surface of the 
substrate at high energy to form a film (having about 1 
to 50^m thickness) having a compsn. constituted of. by 
atomic ratio, titanium: nickel:nitrogen=l:0.05-1. 2:0.2-1 .2 
and in which titanium nitride and metallic nickel are 
present. In this way, a sliding material constituted of a 
composite hard material coated with a titanium nitride 
film excellent in adhesion can be obtd. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 



http://www1 9.ipdl.ncipi.gojp/PA1 /result/detail/main/wAAAUvaqFHDA4051 25521 ... 2005/1 2/06 



Searching PAJ 

[Date of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 



2/2 ^— V 



Copyright (C); 1 998.2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.goJp/PA1 /result/detail/main/wAAAUvaqFHDA4051 25521 ... 2005/1 2/06 



{19)B:*:S^Si^jr ( J P) 02) i3t §1 |^ ^ ^ (A) (I0f$i^aj8lt£bll#^ 

#11^5-125521 

(43)4)^8 ¥jS 5 ^(1993) 5 ^210 



(sDintcL' mmn fTiHrnmrn^ fi mmm^mm 

C 2 3 C 14/06 8414-4K 
14/32 7308-4K 
F 1 6C 33/12 A 6814-3 J 

F16J 15/28 7197-3 J 



(2i)aiffi#^ 


^$ffi¥3-310012 




000139023 










(22}tl>SB 


3 ^(1991)10^30 B 




m»m=mm^imit i tb i3» 5 ^ 






C72)#BW* 


y^m mm 






















C74)ftaA 





(54) SI&M)|Ef&o'-C-o»ig^^ 



(57) 

Jl':^=l:0. 05~1. 2:0. 2~1. 2C0iB 



3 5 




(2) 

1 

Jl' : I : 0 . 0 5~1. 2:0. 2-1. 2©® 

( is^« 3 ] mm7tmtti)im^ktv ■. ~ :>ir)i lo 

= 1:0. 0 5~1. Za^hfji^'^^MMmtL. ^ 

i JC J; 0 K»«<D± CcB^S^asf'SCi^iRFSi-r-S 
[0 00 1] 

mm±(Dmm^m] JssiiRHtKisnfcB^ia 20 

J: J:c>•^e■cDl^j§:&ffi(cM•r 
^. 

[0002] 

«8i5a°D^t i'Og«iSP«:»SSti!^ttK:-r <• tifcB^^JfJfig 

ini>mmi^'mti^tt.rii^mu'^<ott£V) . w^(Dmm 30 

[0003] 

L. SafiPVD (Physical Vapor Deposition ) ffiJCj: 

ii*«a-r s c i 3 tir c > -s. 

[0004]TiN. TiC. Cr N>5:i*<DPVDSM 
(0 00 5} cne>H2^5 -^i';i^^Jg»jlft>g! 

pliffl i U r — flStCgjR 3 n ^ 3 M mfelicOJlc ^4 3 

fc. 50 



#ggiF5 - 1 2 5 5 2 1 

2 

[0006142^5-^ i'Xfit^CDlB^ttefc^CD/cJ!?). S 

[0 007] !t$4i:Bg5 3- 1 93 2 5-^©*^ 

tCT i X«Z r ©^{ti^XtiS^t^OfflfS. -rJStJ^N 
X»CSWS«rByi©/l*:;?|6jr^:^.4C 1 4>i^»ir* 
€>, S/c> !}fg§B86 2- 1 8 8 8 5 6-^tcr*ai^« 
S<b a A i^H D A©tt^^^{l: 3 -1+ •SB^Jg^rtilg 

L//c. bJti^'L/. cn6©ffist4isj±©>(*««cne>©^ 
igi«:«SLfc«^a*m©i!ijiiie*ia«i{c-rs. 

[0 00 8] — ItPSBSe 4-7937 3^f>C^in\>t 

m«tt{cfiin/cesifi^is<b urN i - T i ca^fitHTSi 

?gi LTrH25^U>. >^C<h'©K{fc*3S*<sBffl-r-2> 

[0 0 0 9] L/c*ior. *:|6igi3««14{c«n/cm 

i 0'-€-©$iijg*i**««-r ■& C i % @&«3 i 
[0 0 10] 

^> : .=.-^^;U : ^= 1:0. 05-1. 2:0. 2 
-1. 2©ffiH*»6%«>ifflRS*WL« *^o^^b5^j/>i 

mi-r^S. -Tifet?^, S+;t«®«:^^b5^:>> 

[0 0 1 1 ] ffi)8?:«BXr-2)9'5'>. -2/-5^Jk *JJ:0' 
^©^ y ir;Hi^fb!g»%0^LS8(,>7ciR-C*«3 . 

9^^'><i:^-:;'5-;U©^)l7C^©Bir^?rg{b^iL/. 

®©«fiS7C^©iHfi£«. ^*>fi*l iLfcti^. 

tfC^^> : - •;»dr;U : ^3g= 1:0. 0 5-1. 2 : 

0. 2-1. 2©®HK:pB5£3n^. g^^>«:^?t-r-5- 
iia*i<gTufi^jg©«gtttt*s(aT-rs, ^m3i^^> 

iCfctn^TitifiO . 2ttTt?»g^b5=^af>©SfeBg3W^ 
^j:< ;i.5©rse*«<£<*^-^Wef*€t4*m^ Sfcc© 

ifi0'<tj:>) 1 ffiT^ 4. BtlS©l5*W 1 - 5 0 m 



3 

[ 0 0 1 2 ] :$:^^K:teC»t:K. P V DffitC J: »3 

[0 0 1 3 ] felTWU<ijiWr-SPVDfifeW. CVD 
(Chemical Vapor Depositicjn ) iffi^C i'Ki:b'^(gS5D:S 

«:)Kca-r 4 C i J; -5S«-^<DAI^«igi:f en^ct^© 
[0014] 9^ iif >S.i>'^ ^Jl'COMMicm.mim^ L 

[0015] **Hj-cm>4PVD^«. $Lm^mfS.r 

?>mmv$>K). s^^e^icimm, yf-j^-juv^if. 

[0016] er;KDtl^^Ji*»-5*Si 

[0017] *fcgs^:^«:KC/'r», hc d**>-?»s 

SIAP. 1 2«^T-iK. 1 3a^.^jS, 14«*f^^-5 
■oii. 1 5i*iRm3-f;k 16«^**X^AP. 17 

1 8«X^9^■^'>''^•-. 19«t-5J-r* 
■6. CtDSggrti- ^^r;Ui 5^ df>»»ljAr©^^®l 4 

[0 0 18] ctiicML!^mr~i'-:f^:K-7^-<:i->-:f 



(3) 1^69^5 - 1 2 5 5 2 1 

4 

[0019] t-^c*3tX^W4«?r#ffi^ntf. 

:t>7*u-7"-<>i':^s;-c*^, c©ss!3»:^aicj;o> 

[002 0] B^KffJfiSK:*fc-^rW, S^;^7Xfi*»W 

«^fiaR©ffi«t44M«:iis&-S ^ ^rWSft-r*^. 
[0 02 1 ] 

[l^ffl] ^^b9^i'>©j:^^f^^b!^*-ta4Sffi5cttffl 

♦acc^^c^^bAi^c, -e-©ra©<t^ififis. *ss«iit*j 

{b!B5#-ti©-fev5 i^xSISitkliU, SSifi^Bi© 

[0 02 2] PVDffi«:J;-S-fe7 S i'XgE^ti. — flS 
(clSJSefl^{c«BBffiit;:*jTK*^,©-c. ^ttSBfaffifflif 

L. S:a^*©|a.#.i)jc^ci*5tf*Ltf;5f6n^3{)5. 
^(^^^^©fifclS'SrfltRS-rSWm-^— f h-C*Sfca«>-b 

^ 5 i7 X Wltctb'^, ^BtciJ14As& 0 ^ i?*^^ 

[0023] tiTHifiWtc J: *^ig*S* L. < ittWT 

40 -5. 

[0024] 

mmmi 

2lcj|Jfe0a-C»1vtS*«S KD 6 1 tt©««*ftfflL/. -€■© 

*ffi«:^{b5^ d' - ^ ji/ffiK*felT©xgr JS*^ 5 
Mm(CJK^Sl±/Co PVDSaSKilJ. 0 1 {cglBS=&?i^-r 

[0 02 51 a«2*7n>ift?IH,. «S{c##l//<:t^ 

50 n'&HXO^^mi^^bL-r. -f*>7'i — f--t>ifikS(o 



(4) 



1. 3x 1 o-'Pa{CJ^j:SS-C*^?ISf*tT/i:or*> 

-8 SC J: 0300-500 •CTJiniSi LTSffi 5 ©rtSE:*^ 
;^«rttm3l*. *<D«2 0 0-CS-C?&*PU/c. + 
-rt lE:^ X 1 0 - ' P a WTfC o /c^ j^.r^ ^iS 4 

[0 02 6] C<DK»ffi2K:»m2S7 3!P6-'WT;^mE 

*-7oo^ — Qoovmmuxiai, fkmiJ:K>mzf 

Xvi^^r iiJi-r -5 C t J: •) ^^?r -f :t Wt-r S 
ii-bK. 5 rt^ 1 . 2xi0-'-l. 

6Pafia<DlI::b<!:L//c. 3 e>^C-'^V TXUBE* - 1 0*20 



5-125521 



6 



— 1 0 ovEnj]au-ca«Sffi«:-f*>:/u-^^>di^ 
sm^B^smc. mm<ommmmk. n^^*>^^p^ 

>M-5*>6HS{»3aL/c. 

[002 7 3 Ja±© J: ^ 5 *i mJ^fiSL 

4?>2P3. - •v^rjU2P3, mf^l S^^<D^X^i7 

[002 8] 
[«13 

(T i : N 1 : fgSR) 



(a t X) 






n E 




* (Pa) 






0, 1 2 


0. 77 


] 


[. 60 


T i 


N ! 


TJ 


m 


N 


Ti 


Nl 


K 


Tl 


Ki 


N 


9 0 


1 0 


1 


0.12 


0. 51 


1 


0.11 


0.70 


1 


0. 13 


1.01 


8 0 


2 0 


1 


0.28 


0. 53 


1 


0.28 


0.69 


1 


0. 27 


1.00 


5 0 


5 0 


1 


0.10 


0. 53 


1 


1.10 


0.68 


1 


1. 11 


0. 95 



:^^m8Lm(om^m$mmm'&m2iC7nLtc, a>j^wv ^ [ o o 2 9 ] 





S H a E A (Pa) 


T i 


N i 


0.12 


0.7 7 


1. 60 


9 0 


1 0 


24 12 


2 2 6 7 


2 15 0 


8 0 


2 0 


2 0 7 0 


2040 


19 3 5 


5 0 


5 0 


110 5 


12 5 1 


118 6 



(0 03 0} |liSW2 

B^M©7clglt«. f^^»> ; ;u : ^= 1:0.2 

7:1.0 0-C3br,fc, 

[0 03 1 ] tmmt ors^iiitjt^Rgfjtcjis i o o 



(5) «fBI^5 - 1 2 5 5 2 1 

8 

[00321 m^mt:'X<Dm*)vs>i. 

®KltB#1vt : FC2 5** 

1 50 km 
4 kg 

iS«tt *-5'-:*-'<Jl'#3 0 
8 O^C 

2 5 0 c c 

10 [00 33 ] Smeaa*iJ;i>-tB^t*S$^fi<DSiJ^I 

* 1 0 0 <!: LtcWMB-cmLtc. 
[0034] 



&mmm 

mmm. 





m m 9L 9 






m « 


1 




0. 9 


2 6 




2 




10 0 


10 0 




3 


^^^^> 


0. 9 


3 1 





[0 0 3 b) m3J:*):x<DCti}i^-^^i>. tmm-c^^ 

1/10 0 ti^(isicmci>L. ^tcmtmi:fimotj:i.^~ 
e^-c-** D Ajii), gr(ci:b'^we«t±3!>iA*iKiii]±br 

[0 0 3 6 ] *JiC«13 40 



[003 7 ] ii«JStC«L.fciitil>tt3:> i^S* 8 6 ma 
S«/)82mni. ll33nin©SKDl 1 *t© U > i^J^tJi* L 
Xi6 , y > i^©— ffi^©^!>WBr3ti/cC <h Cc J: 0 J^fiS 

[0038] nsfiFH 1 ictzmofsm-c. ^yr9^mmm 

IC^^> : ~y^)l : ^= 1:1. 11:0. 9 5^ 
0 um1S.W.Utc. 

[0039 ] tmmt or, mmmtm^mi)^r>m-^m 

©^^J^iSiC -C :t > y U — 7^ ^ > i/iC i t3 b 9^ 5? > 
©#-ffl* 3 u m;g&]8L/c^>t=&fflC»r|SI«©ail«: 

[0040] 
[«4] 











1. 1 5 


1 



(6) 



5-125521 



^. 

[0 04 1] 

*«(5l,>tt^iHll5f*4«:ai«-rSii:fcK:. 

[ 0 0 4 2 ] *^Hji=^J4ij. f>^h>'J>i'. *a:7* 
XT - =1 > U t^-gPD°04« D*<t 1-.5JS«)SPD°n-?»^ 

■5. 5 



10 



10 



1 

2 



3 
4 
5 
6 
7 
8 

1 1 
1 2 
1 3 
1 4 
1 5 
1 6 
1 7 
1 8 
1 9 



X^g?" -f >''^'— 



[0 1 ] 



[02] 



19 17 ^18 




